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PbWO and shashlik calorimetry for LHC.

* CMS -PbWO

e ALICE- PbWO and
shashlik

e LHCB-shashlik

Non LHC experiments:
NA-62 —shahslik

NA-64 — shashlik
NA-58/COMPASS —shashlik
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R&D Proposal

Shashlik Calorimetry
A combined Shashlik + Preshower detector for LHC.
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Why did CMS select PbWO?

* Space limitation with the magnet and the tracker.

* Only APD was a reasonable option of the photosensor with the strong
magnetic field. APD required a temperature stabilization and was coplanar
with PbWO

* ECAL endcaps were instrumented with photo triodes.
* The Crystal Clear Collaboration promised very radiation hard PbWO.

* PWO production was concentrated in one place with very tight control of
CERN management.



LHCb shashlik calorimeter (was made with
the experience of PHENIX and HERA-B

Main parameters of the LHCb
electromagnetic calorimeter.

Inner section

Middle section

Outer section

Inner dimension, x x y, cm? 65 x 65 194 x 145 388 x 242
Outer dimension, x X y, cm? 194 x 145 388 x 242 776 x 630
Cell size, cm? 4.04 x 4.04 6.06 x 6.06 12.12 x 12.12
# of modules 176 448 2688

# of channels 1536* 1792 2688

# of cells per module 9 4 1

# of fibres per module 144 144 64
Fibre density, cm 2 0.98 0.98 0.44

Downstream view of the ECAL installed (but not completely closed) with
the exception of some detector elements above the beam line.
Outer, middle and inner type ECAL modules (right).

or/E =10%/vVE ®1% (E in GeV)

I°TYVEK of type 1025D used, product of E.I. du Pont de Nemours and Company.

polystherene in pellets, Polystyrol 165H, [Cn Hn], product of BASF AG, Badische Anilin- & Soda Fabrik Aktienge-
sellschaft, Carl-Bosch-Strasse 38, D-67056 Ludwigshafen, Germany, mailto:global.info@basf.com.

I8PTP, p-Terphenyl, 1,4-Diphenylbenzene, [C6 H5 C6 H4 C6 H5], product of FLUKA(TM), Sigma-Aldrich Chemie
GmbH, CH-9470, Buchs, Switzerland, mailto:fluka@sial.com.

19POPOP, 1,4-Bis(5-phenyl-2-oxazolyl)benzene, [C24 H16 N2 02], product of FLUKA(TM), Sigma-Aldrich Chemie
GmbH, CH-9470, Buchs, Switzerland, mailto:fluka @sial.com.

The light from the scintillator tiles is absorbed, re-emitted and transported by
1.2 mm diameter WLS Kuraray Y-11(250)MSJ fibrs, traversing the entire module.
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e caotc R s * Optimize the shashlik calorimeter with SiPM read out.

 Update the shashlik calorimeter option for EIC detector.
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Production of the prototype in UTFSM, Chile.
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Radiation hard plastic scintillator for the
Shashlik.

« Polystyrene DOW STYRONT™ 637 Polystyrene (IUPAC Poly(1-

phenylethane-1,2-diyl)), sometimes abbreviated PS, is an aromatic polymer made from the aromatic
monomer styrene, a liquid hydrocarbon that is commercially manufactured from petroleum by the
chemical industry. Polystyrene is one of the most widely used kinds of plastic.

* There are 2 solutes: 2%pTP(p-Terphenyl (C;gH,,)) and 0,02% POPOP
(C4H16N20).

* This combination of the polystyrene and the solutes is complimentary
to BCF-91A WLS fiber (Saint-Gobain).
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38 x 38 x 1.5 plastic and W80Cu20 plates (with polyvinyl film).

the front side with clear  Therear sid.e with | Eibers vyith
Plate for LED holders for light guides  light guides



9 modules were assembled, tested and sent to BNL
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Additional Studies on Light Collection

A set of calorimeter components
was sent to from UTFSM to BNL
for additional studies on light
collection.

These will be used to do detailed
studies of the light collection within
the absorber stack using lasers, LEDs

and radioactive sources in the lab.

Will also test with new 3x3 mm?
15 um pixel SiPMs from
Hamamatsu and KETEK.

Short stack of absorber and scintillator plates
WLS fibers

* Acrylic light mixers

SiPM readout board and mounting plate

C.Woody, EIC Detector R&D Committee, 1-24-19



